A prospective observational study of the in-hospital outcome of the management of BSF without antibiotic prophylaxis in a Nigerian neurosurgical unit. MATeRIAL and MeTHodS: All cases of HI with clinical diagnosis of BSF over an 8-month period were reviewed. Their demographic, clinical, and in-hospital outcome parameters were analysed. We also compared some clinical and outcome characteristics between this study group and a contemporary cohort of patients in our unit with Head Injury but without CSF leak ReSULTS: There were 47 cases. The CSF leak was from the nostrils in 18 (38.3%), the ears in 16 (34.04%), and both ears and nostrils in 12 (25.53%). The cause of injury was road accidents in 91%, and the severity of the Head Injury was mild, moderate and severe respectively in 42.55, 25.53 and 31.91%. Meningitis occurred in 2 patients (4.25%); in-hospital outcome was good in 68.1% and poor in 31.9% and this was significantly (p <0.05) affected primarily by the severity of the brain injuries. These in-hospital outcome rates and their determinants were similar to those in our unit's contemporary cohort of Head Injury without BSF. CoNCLUSIoN: Management of traumatic BSF without antibiotic prophylaxis in a developing country setting has not been accompanied with an increased rate of unfavourable outcome.
INTRodUCTIoN
The controversy surrounding the place of prophylactic antibiotics in the management of basal skull fracture (BSF) leading to traumatic cerebrospinal fluid (CSF) leak is age old (11, 14, 21 ). Yet meningitis is a well-known serious complication of BSF (6) .For the latter reason, a number of early authors recommended routine use of antibiotic prophylaxis in patients with BSF based on i) the fact that post traumatic CSF leak exposes the intracranial space to contamination, and the development of meningitis, by the nasopharyngeal flora, and ii) their documented high rate of meningitis in patients without prophylaxis (8, 19, 21) . Other authors in the same early era however produced contrasting series showing no benefit of antibiotic prophylaxis (16, 17) . It was also contended that meningitis does not develop in every patient with BSF and that prophylactic antimicrobial therapy holds the moreharm-than-good potential to actually expose the nasopharyngeal and or the intracranial space in such individuals to more virulent organisms (17, 21) .
The divergent conclusions of two contemporary meta-analyses on the subject appear to have only further stretched the already well-worn controversy (11, 23) even though a much more recent Cochrane meta-analysis would appear to be the beginning of the end of this age long debate (22) .
In spite of such great interest on this issue, only few studies from Africa (2, 8) and none from the sub-Sahara region are known to us on the place of prophylactic antibiotics in the acute care of traumatic CSF leak from the ear, nose or throat (ENT).
We managed cases of head injury (HI) with associated clinical signs of BSF without the use of antibiotic prophylaxis in a Nigerian neurosurgical unit over an 8-month period. This is a prospective observational study of the in-hospital outcomes of this line of care in a developing country practice setting.
MATeRIALS ANd MeTHod
A prospective observational analysis of cases of HI with clinical evidence of BSF managed without the use of antibiotic prophylaxis has been carried out. Clinical diagnosis of BSF was made in those cases of HI with associated CSF leakage from the ear, nose and or throat with or without the other signs like periorbital ecchymosis, subconjunctival haemorrhage and post auricular / mastoid ecchymosis (6, 14) . They were managed solely with respect to the pathology / severity of their traumatic brain / head injury. Clinical surveillance was maintained for the in-hospital occurrence of meningitis which when suspected was then evaluated and treated with antimicrobials.
These cases of BSF have been drawn out of the total cohort of cases of HI managed between May and December 2005 in our neurosurgical unit in the Lagos State University Teaching Hospital, Ikeja, Nigeria. Cases with bloody discharge from local trauma to the ENT region were not included in this analysis.
Apart from the age and sex distribution, relevant clinical characteristics reviewed were the cause and severity of the index head injury using the Glasgow coma scale, GCS; the distribution of the CSF efflux in the ear, nose and or throat; associated loss of consciousness (LOC), anisocoria, fever (temperature >38 0 C), tachycardia (pulse >100/minute), hypotension (systolic blood pressure, BP, <90mmHg), presence or absence of associated significant systemic injury and cranial computed tomography (CT) diagnosis of basilar skull fracture. Outcome of management was determined at the time of death or hospital discharge and the measures used were length of hospital stay in days, occurrence of meningitis during the hospital stay, and the Glasgow outcome scale (GOS) on discharge.
Comparison of some clinical and outcome characteristics between these cases of HI with CSF efflux and a contemporary cohort in our unit of HI without CSF efflux was also done. This was with a view to ascertaining any noteworthy difference in these two groups that may impact on their respective clinical management. 
ReSULTS
There were 47 cases of head injury with associated clear or serosanguinous fluid discharge from the ENT passages in which clinical diagnosis of basilar skull fracture was made. These constituted 33% of the 143 cases of head injury managed by us in this study period. Forty-three cases were male and 4 were females, male/female ratio of 10.75 to 1. The patients' age range was 1.5 to 68 years; mean and median age being both 30 years. The cause of the head injury was road accident in 91% of the cases: motor vehicle accident (MVA) in 27 cases (57.45%) and motorcycle accident (MCA) in 16 cases (34.04%). Falls and assaults accounted for the remaining 4 cases.
Clinical Characteristics
The distribution of the CSF efflux was 18 (38.3%) from the ears, 16 (34.04%) from the nostrils, 1 (2.13%) from the throat and 12 (25.53%) from both the ears and nostrils.
Using the GCS classification, 20 cases (42.55%) had mild, 12 (25.53%) moderate and 15 (31.91%) severe head injuries. There were associated systemic injuries in 15 cases (31.91%), 11 of which involved the limbs or the pelvis. Forty-one cases (87.23%) had a documented history of loss of consciousness; 5 cases (10.64%) had fever, 6 (12.77%) had hypotension, and 12 (25.53%) had anisocoria. Cranial CT was requested in all cases but was obtained in only 16 cases (34.04%). This revealed evidence of basilar fracture, frontal and or midbasal, in 10 cases, or 62.5% of the cases that had CT done. Associated intracranial injuries revealed by cranial CT included acute epidural and subdural haematoma in 4 cases and brain contusions/ haemorrhage in 14 cases.
In-hospital outcome Meningitis
Two (4.25%) in-hospital cases of meningitis were recorded. These were diagnosed clinically with the presence of fever, tachycardia, and clinical meningism (11) . Lumbar CSF was seropurulent in one case and serosanguinous in the other. Microbiological study of the CSF samples did not yield any significant culture and both cases were managed successfully with third generation cephalosporins. They were both discharged with GCS of 15 and only moderate deficit on the GOS.
Glasgow Outcome Scale on discharge and determinants of outcome
Ten cases of in-hospital deaths were recorded representing all-cause mortality rate of 21.28%. Seven cases (14.89%) were discharged as normal, 25 (53.19%) had moderate deficit, 2 (4.26%) had severe deficit and 3 (6.38%) were in the vegetative state. In other words, 32 cases (68.1%) had good outcome on the dichotomised GOS and 15 (31.9%) had a poor outcome. Fourteen of the 15 cases with a poor outcome were from those with severe head injury (Table I) .
Univariate analysis showed the severity of brain injury to have significant effect, p<0.001, on the mortality and poor outcome rate in this cohort of head injury with clinical evidence of basilar skull fracture. Loss of consciousness greater than 48 hours, and presence of anisocoria and hypotension were also significantly associated with worse outcome (p<0.05) (Table II) . There was no significant association between patient's age, presence of fever, or the cause of injury with the outcome status in this study.
No case of meningitis was recorded in the group of head injured patients without CSF leak compared with 2 (4.26%) cases in the cohort with fluid leak. The difference however was not statistically significant. Table III showed the result of the comparison of some of the clinical and outcome characteristics between these cases of head injury with CSF discharge and a contemporary cohort of head injury without CSF efflux managed in our unit. Both groups were of the same age distribution and there were no significant differences (p >0.05) between the two groups with respect to the presence of loss of consciousness, fever, anisocoria and associated systemic injury. Cases with CSF leakage however had significantly longer length of LOC, higher incidence of anisocoria, injury from road accident and of severe head injury than those without ENT efflux. The cranial CT scan of the former was also more likely to reveal evidence of basilar fracture, p<0.05 in each case.
All told, the mortality and poor outcome rate on dichotomised GOS was not significantly different between the two groups. However, a significantly lower proportion (15%) of the group with CSF efflux was discharged in a normal functional state compared with (50%) in those without fluid leakage. Those with CSF discharge also had significantly longer mean length (10.02 days versus 6.90 days) of hospital stay (Table III) .
dISCUSSIoN
The findings of a prospective observational analysis of cases of head injury with associated CSF leakage from the ear, nose and throat (ENT) in keeping with basilar skull fracture and who were managed without the use of antibiotic prophylaxis in a Nigerian neurosurgical unit have been presented. It appears to be the first such documented analysis in accessible literature from sub-Saharan Africa.
The majority of the patients were young males, outcome of management was significantly determined by the severity of the associated brain injury, presence of anisocoria, hypotension and prolonged unconsciousness (24) . Meningitis occurred in-hospital in only 2 patients (4%) and was successfully managed after diagnosis. The rate of meningitis in basilar skull fracture managed with or without antibiotic prophylaxis varies in the literature possibly due to the heterogeneity of the series concerned. The reported rates include figures such as 9.2 to 17.8% (23) , and 4 to 30% (2, 14) .
The all-cause mortality rate of 21% in this study is also similar to the rate in our earlier series on HI (1) and also similar to the rates in the other low and middle income regions of the world (7).
Compared with our unit's contemporary cohort of HI without BSF however, cases with CSF leak were less likely to be discharged home in the normal functional status on the GOS. This may be due to the fact the latter cases were more severely brain injured and also had a higher incidence of some of the known determinants of poor outcome from HI like hypotension, anisocoria and prolonged LOC (1, 7, 24) .
Limitations of this study
Our findings are based on a single hospital unit practice and as such there are limits to which they can be generalised.
We have also not excluded cases of post-traumatic rhinorrhoea/rhinorrhagia and / or otorrhoea/ otorrhagia lasting less than 24 hours from our analysis. This may be one explanation for the high rate 33% of BSF in our unit head injury cohort compared to the rates of, 3 to 24% in the literature (23) . The prospective nature of our study may also account for our relatively high capture rate of BSF: 75% of the cases reviewed by Villabalos et al in their meta-analysis were from retrospective studies (23) . More specifically to the point of the study however, some authors are of the opinion that the natural history of traumatic CSF leakage lasting less than 24 hours is so innocuous that the justification for antibiotic prophylaxis in them may be tenuous indeed. Nonetheless, it is also known that patients do remain at risk for many years for developing meningitis after the cessation, no matter when, of the post-traumatic CSF leak (9) .
In addition, the short-term duration of our outcome study in this series (that is, only in-hospital outcome) is to be kept in view especially knowing that patients remain at risk for intracranial sepsis for many years after the index BSF. However studies with long term follow-up are not only rare (12, 23) , it is also known that the risk of meningitis in this setting is actually greatest only within the first two weeks of the trauma, dropping sharply after three months (9, 17) .
Similar studies from this region
All said, only 2 studies from Africa are known to us on this all-important subject. Both emanated from South Africa in 1992. The first one, a paediatric series, established a low incidence of about 4% of infective complications with or without prophylactic antibiotics in children with BSF (2). The other study was in adults with open skull fractures, the majority of which were really calvarial. Nevertheless, with 0% and 13% rates of meningitis respectively with and without prophylaxis in their cases with BSF, the authors averred that all cases of open and basilar skull fracture should always be covered with antibiotic (8) . No other African study on this subject, especially from the sub-Saharan region is known to us and our empirical experience is that opinions are strongly divided in this region on the place of prophylactic antibiotics in the management of cases of HI with suspected fracture of the base of the skull following clinical evidence of CSF leak from the ENT passages.
The place of prophylactic antibiotic in basilar skull fracture
Controversy on this subject however is an ageold, worldwide debate by no means limited to Africa. Hence although meningitis is a well-known serious complication of BSF there are as yet no conclusive studies on the place of prophylactic antibiotics in BSF (15, 22, 23) . While some early authors showed benefits with antibiotic prophylaxis (8, 13, 19) , many others of their contemporaries not only found no such benefits (2, 6, 9, 16, 18) , some actually showed the use of prophylactic antibiotics to be associated with higher rate of meningitis (4, 5, 17) .
The same debate has persisted till the current era. While there are many case series and few controlled studies showing no benefit for the use of prophylactic antibiotic in BSF (3, 11, 20) , one contemporary study showed the rate of meningitis complicating BSF reduced by about 50% with prophylaxis (14) . More importantly, even two contemporary meta-analyses on the subject in 1997 and 1998 only gave conflicting conclusions, the one for and the other against the use of prophylactic antibiotic in this setting (11, 23) .
Without doubt, the best way to resolve this long standing, yet critically important, clinical impasse would be the mounting of a properly conducted, and probably multi-centred blinded randomised controlled trial. The big question however is whether even this would materialise soon. One such single unit-based trial proposed since 2006 apparently is yet to be concluded (10).
It appears then that, apart from unit audit experiences as presented in this study, clinical decision making on the need for antibiotic prophylaxis in BSF can, for now, be based on the findings of the recent meta-analyses on this subject (11, 22, 23) .
Conclusions Management of traumatic BSF without antibiotic prophylaxis in a developing country setting has not been attended with increased rate of meningitis or all-cause mortality in this prospective in-hospital study. The place of antibiotic prophylaxis in the acute care of post traumatic skull base fractures remains unresolved, not even from the findings of some recently concluded meta-analyses of the literature on the subject. It is apparent that only properly conducted and well-powered randomized controlled trials could settle this age old clinical controversy.
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